
THE ANTITOXIN UNIT AS A MEASURE OF CURATIVE
VALUE

Whilemost of the active workers in the field of im-
munization have believed that the curative value of a

serum could be accurately gauged by the number of
antitoxin units it contained, there have not been lack-
ing some dissenting voices. As is well known, the con-

tent of a serum in diphtheria antitoxin units is deter-
mined, as a rule, by mixing measured quantities of the
serum with a standard toxin and injecting the mixture,
under carefully controlled and uniform conditions,
into a guinea-pig of 250 grams weight. The degree of
protection afforded by a given serum under this proce-
dure is generally considered to indicate its relative
value for curing diphtheria in man. That is to say, if
10 c.c. of 200-unit serum proves efficacious in curing a

patient, just one-half the amount, or 5 c.c. of a 400-
unit serum should prove equally efficacious.

Roux, Cruveilhier and others were among the first to
report findings at variance with this conclusion. Ac-
cording to these observers, the dose of diphtheria anti¬
toxin which has the greatest therapeutic effect is not
always the one that contains the greatest number of
antitoxic units. If this be true, the inference would
seem to be justified that the antitoxin is not the only
important preventive and curative substance in the
serum. Steinhardt and Banzhaf,1 on the other hand,
after a careful repetition of Cruveilhier's experiments,
arrived at diametrically opposite results. They found
no evidence that the therapeutic power of a serum was

dependent on anything except the number of antitoxin
units it contained, and they conclude that the present
method of standardizing antidiphtheritic serum ac¬

curately measures its therapeutic value.
The question has also been investigated more recently

by Kraus2 of Vienna, who has obtained results similar
to those of Roux and Cruveilhier. Kraus studied not
only antidiphtheritic serum, but also antidysenteric
serum and the antitoxic cholera serum (el Tor vibrio).
With all of these he found that no fixed relation existed
between the amount of antitoxin and the curative value
of the antitoxic serums. As a rule, his experiments
showed that the "high potency" antidiphtheritic serums

(from 300 to 600 units) possessed a relatively lower
curative power than those of less antitoxic concentra¬
tion (from 100 to 150 units). Kraus is inclined to at¬
tribute this phenomenon to a difference in the "avidity"
of the antitoxin in different serums. In the discussion
following Kraus' paper, Kretsz stated that the clinical
results with the high potency serums, as he had ob¬
served them in a Vienna hospital, were less satisfactory
than those with the low potency serums in which, of
course, a greater bulk of serum was used. It should be
noted that this is contrary to the recorded experience in
the New York hospitals and elsewhere in this country.

1. Jour. Inf. Dis., 1908, 5, p. 203.
2. Centralbl. f. Bakt., Beilage zu Abth. I., 42, 1908.

Part of the discrepancy between the conclusions
drawn by Kraus and those of Steinhardt and Banzhaf
may be explained by the different modes of experimen¬
tation employed by these investigators, but that this is
the sole factor concerned in bringing about the diver¬
gence seems hardly probable. Kraus expresses his con¬

viction that the problem of measuring the curative
value of a serum is not solved and that a re-examina¬
tion of the whole subject is urgently needed.

DISSEMINATION OF FOOT-AND-MOUTH DISEASE BY
VACCINE VIRUS

The statement1 from the Bureau of Animal Industry
of the Department of Agriculture in Washington con-

cerning the source of the recent outbreaks of foot-and-
mouth disease in Michigan, Pennsylvania and other
states is of special interest. A new, hitherto apparently
unsuspected source of this disease has been discovered,
namely, lymph from vaccine calves. This discovery with
its important practical consequences and the whole out-
come of the investigation outlined in the statement are

highly creditable achievements both to the Bureau of
Animal Industry and to the U. S. Public Health and
Marine-Hospital Service. The manufacturers in ques-
tion participated with commendable zeal in carrying
out the radical measures instituted by the government
in order to rid the market of the unwittingly contami-
nated vaccine by recalling all the virus on the market.

That the virus of foot-and-mouth disease could exist
undiscovered for so long a time in calves used for the
production of vaccine virus is not at all incredible in
view of the fact that the company from which the origi¬
nal contaminated vaccine came killed its calves so soon

aj their yield of virus was collected. It was only when
thé used calves were returned to the market that the
infection began to spread.

Discovery of the actual agent of foot-and-mouth dis¬
ease in contaminated vaccine by any other method than
animal experiments is out of the question, because it con¬

cerns an agent that is not visible or cultivable by our

present methods. Being a filterable virus, that is, pass¬
ing through filters that hold back ordinary bacteria, it
is commonly spoken of as an ultramicroscopio virus.
Hence the presence of the virus of foot-and-mouth dis¬
ease in vaccine lymph can not possibly be detected by
the routine methods ordinarily employed to test the
purity of vaccine lymph. Under the circumstances it
was a matter of good fortune that human beings are

relatively but little susceptible to foot-and-mouth dis¬
ease and apparently not at all wdien the virus is applied
as in vaccination ; were it otherwise there surely would
have resulted a large number of human cases. As it is,
not a single case appears to have developed.

While the cost of this outbreak of foot-and-mouth
disease has proved to be no small item, it is a great

1. Miscellany Department in this issue of The Journal.
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satisfaction to know that through efficient governmen¬
tal agencies has the outbreak not only been definitely
overcome, but also that such knowledge has been gained
as will prevent future outbreaks from this source.

VALUE OF STATE BOARD STATISTICS

We present this week for the sixth consecutive year
tabulated statistics based on examinations conducted by
state medical licensing boards during the past year.
These statistics appear on pages 1691 to 1713 and are

worthy of careful study. The four large tables, A, B, C
and D, give the results in detail, while the others are

presented to bring out the more important deductions.
These statistics, while they should not be taken alone

in passing judgment on any medical school, constitute
a very important part in the investigation of medical
colleges and throw much light on several factors having
to do with medical education. In the lists of medical
schools shown in Tables I, J and K, with a very few
exceptions, the classification is surprisingly upheld by
the extended investigation and inspection of medical
colleges made by the Council on Medical Education.

Occasionally a college may be listed in Table I, when
in justice it should not appear in the better class of
colleges. These apparent discrepancies are due to the
character of the state board examinations as they are

generally conducted and which can frequently be passed
by graduates of colleges which give no laboratory or clini¬
cal training. Meanwhile, since we began publishing these
data six years ago, some colleges have been able to lower
their failure percentages considerably by giving special
state board quizzes, without in any way improving
their equipment for teaching. These methods of cram¬

ming for state examinations, however, will probably be
corrected through the adoption of practical tests which
are already being required by several boards and which
will doubtless soon be generally adopted. That state
boards are becoming more careful at their examinations
is shown by the increasing percentage of failures from
19.1 per cent, for all candidates in 1904 to 21.7 per
cent, in 1908 and by the number of colleges having less
than 10 per cent, of failures being reduced from 64 in
1907 to 48 this year.

An important fact drawn from Table  is that over

64 per cent, of the graduates of medical colleges become
licensed in the states wherein the colleges are located,
and the percentage is really higher for colleges of in¬
ferior grade. Thus a state is not only responsible for
the existence of any low-grade medical schools, but is
itself the recipient of the greater part of the poorly
trained graduates of those schools, and the standing of
the profession as a whole in those states will be corre¬

spondingly impaired.
That seven states together registered 213 undergradu¬

ates during 1908 is shown by Table M. The number of
such candidates registered will be greatly reduced, how¬
ever, since three of the states, Alabama, Arkansas and
Rhode Island,diave recently secured legislation demand¬
ing that all candidates be graduates of reputable medi¬
cal colleges We urge that these statistics be given a

careful study, especially by those who are interested
in the problem of medical education and medical
licensure.

Thanks are hereby extended to the various licensing
and examining boards for their cooperation in the work
of compiling these statistics.

Medical News
ARKANSAS

Commencement Exercises.\p=m-\Thethirtieth annual commence-
ment exercises of the Medical Department of the University
of Arkansas, Little Rock, were held April 30, when a class of
22 was graduated. The diplomas were awarded by Governor
George W. Donaghey, and the address to the graduates was
delivered by Rabbi Louis Witt.\p=m-\Thethird annual com-
mencement exercises of the College of Physicians and Sur-
geons were held in Little Rock, April 29, a class of 14 receiv-
ing diplomas. The faculty address was by Dr. C. T. Drennen,
Hot Springs.

Personal.\p=m-\Dr.Claude E. Laws, Fort Smith, has been ap-
pointed a member of the State (Eclectic) Medical Board, vice
Dr. Jacob F. Lewis, Little Rock, resigned.\p=m-\Dr. Joshua C.
Sexton has been elected president, and Dr. Henry E. Thoma-
son, a trustee of the newly-organized antituberculosis society
at Siloam Springs.\p=m-\Dr. Charl[ill] A. Archer, DeQueen, has
been elected delegate from the Sevier County Medical Society
to the state medical society, and Dr. E. H. Hopkins, DeQueen,
and Oliver 0. Hammonds, DcQueen, were named as alternates.

Society Elections.—Clark County Medical Society, at its an¬
nual meeting in Arkadelphia, April 29, elected Dr. E. Kindle
Williams, Arkadelphia, president; Dr. John H. Cuffman, Gur-
don, secretary-treasurer, and Dr. James C. Wallace, Arkadel¬
phia, delegate to the state society.-Logan County Medical
Society, at its meeting in Paris, April 16, elected Dr. Early E.
Scott, Magazine, president; Dr. M. E. Foster, Boseville, vice-
president; Dr. John S. Shibley, Paris, secretary-treasurer; Dr.
Samuel P. McConnell, Booneville, delegate to the state society,
and Dr. Will H. Bennett, Paris, alternate.-At the annual
meeting of Polk County Medical Society, held in Mena, April
17, the following officers were elected: Dr. Andrew J. Pool,
president; Dr. William C. Vandiver, vice-president; Dr. Frank
A. Lee, secretary; Dr. Philip B. Watkins, treasurer, and Dis.
William P. Parks, Philip B. Watkins, and Columbus C. Gun¬
nels, censors, all of Mena.-At the annual meeting of Con-
way Medical Society, held in Morrillton, Dr. Frank Gordon,
Morrillton, was elected president; Dr. J. F. Halbrook, Cleveland,
vice-president; Dr. George W. Binggold, Morrillton, secretary-
treasurer and delegate to the state society.-Howard County
Medical Society, at its annual meeting in Nashville, elected
the following officers; Dr. William H. Toland, Mineral
Springs, president; Dr. David A. Hutchinson, Nashville, vice-
president; Dr. Jesse S. Hopkins, Dierks, secretary; Dr. W. M.
Gibson, Nashville, delegate to the state society, and Dr. James
M. Daly, Nashville, alternate.-——At the annual meeting of
Boone County Medical Society, held at Harrison, Dr. B. S.
Crebs, Olvey, was elected president; Dr. Alfred M. Hathcock,
Harrison, vice-president; Dr. J. L. Sims, Harrison, secretary;
Dr. Hugh L. Bouth, Batavia, treasurer, and Dr. Frank B.
Kirby, Harrison, delegate to the state medical society.-At
the annual meeting of Garland County Medical Society, held
in Hot Springs, April 7, the following officers were elected;
Dr. Morgan F. Mount, president; Dr. Elmer H. Ellsworth,
vice-president; Dr. John S. Wood, secretary; Dr. Joseph S.
Horner, treasurer; Drs. Eugene C. Hay and Randolph Bran¬
son, delegates to the state society, and T. Earl Sanders and
Linda H. Barry, alternates, all of Hot Springs.-Indepen¬
dence County Medical Society, at its annual meeting in Bates-
ville, April 5, elected the following officers: Dr. Charles G.
Hinkle, Batesville, president ; Dr. William T. P. Huddleston. Sul¬
phur Bock, vice-president; Dr. Oscar J. T. Johnston, Floral,
secretary-treasurer and alternate delegate to the state so¬

ciety; and Dr. Bobinson C. Dorr, Batesville, delegate.
COLORADO

Personal.—Dr. T. Clarkson Taylor has been appointed health
officer of Fort Collins.-Dr. Albert W. Bew has been ap¬
pointed city physician of Fort Collins, vice Dr. Wilbur 0.
Upson.-Dr. John B. Espey. Trinidad, is said to have been
sustained in his contention that Dr. Alfred Freudenthal has
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